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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic parts which closed the component with 
the epoxy resin molding compound for the electronic-parts closures which is excellent in a moldability, 
thermal resistance, and fire retardancy, and its molding material. 
[0002] 

[Description of the Prior Art] Components for electronic parts, such as a transistor and IC, have 
viewpoints, such as productivity and cost, to a resm seal in use. Since it excels in an electrical property, 
cost, workability, etc., the epoxy resin is mainly used for this resin for the closures. However, since fire 
retardancy of an epoxy resin is inadequate, its flameproofing is indispensable. Considering as the 
effective flame retarder which carries out flameproofing of the epoxy resin of this application 
conventionally, using together antimony oxide, such as a large antimony trioxide of the synergistic 
effect of a bromine system flame retarder and a bromine system flame retarder and antimony pentoxide, 
and adding is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] As for use of halogen (bromine) system flame retarders 
including the deca bromine generation of dioxin is suspected to be at the time of combustion, or strong 
toxic antimony oxide, the disposal approach of industrial waste or used electronic parts which comes out 
in the manufacture process of electronic parts has many problems about environmental protection or 
safety, and the demand of regulation is becoming strong. Moreover, it is known that bromine ion will 
have a bad influence on the elevated-temperature neglect property of the plastics closure IC, and 
reduction of a bromine system flame retarder is desired also from this viewpoint. 
[0004] From such a situation, various non halogens and a non antimony system flame retarder are 
proposed. For example, although flameproofing of an epoxy resin molding compound is possible for 
metal hydrates, such as an aluminum hydroxide and a magnesium hydroxide, by adding so much, 
neither the hardenability of a molding material, the water absorption property of a hardened material nor 
an adhesive property is excellent, and, as for the electronic parts by which the closure was carried out 
with the molding material, dependability, such as solder thermal resistance, falls. Also in the system 
flame retarder in which a phosphoric acid compound, etc. are not, a problem is in a moldability 

or the property after the closure. Moreover, although the thing with flame retarders, such as a bromine 
system flame-retarder metallurgy group hydroxide, used together and blended is performed considering 
the metallic oxide as a low emitting smoke-ized agent and a fire-resistant assistant, troubles, such as 
environmental safety, a moldability, and dependability, are not fiilly solved (JP,59-182546,A, JP,?- 
806085,A, Patent Publication Heisei 7-506623). 

[0005] Fire retardancy and the moldability of this invention are good at a non halogen and non 
antimony, and it tends to offer the electronic parts which closed the component with the epoxy resin 
molding compound for the electronic-parts closures which is excellent in dependability, and its molding 
material. 
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[0006] 

[Means for Solving the Problem] the result of having repeated examination wholeheartedly m order that 
artificers might solve the above-mentioned technical problem - as a flame retarder - a molybdenum 
trioxide - and - or, using the tungstic trioxide, by blending with the bulking agent of the amount of 
specification, it finds out that the above-mentioned purpose can be attained and came to complete this 
invention. 

[0007] This invention Namely, the (1) and (A) epoxy resin, the (B) phenolic compound, Or it is the 
molding material which uses a tungstic trioxide and the (D) inorganic bulking agent as an indispensable 
component. (C) - a molybdenum trioxide and - (D) The epoxy resin molding compound for the 
electronic-parts closures to which the content of a component is characterized by being 85 - 95 % of the 
weight to the whole molding material, (2) The content of the inorganic bulking agent of the (D) 
component receives the whole molding material. The epoxy resin molding compoimd for the electronic- 
parts closures given in 89 - above-mentioned [ which are characterized by being 95 % of the weight ] 
(1), (3) - the electronic parts which close a component by the epoxy resin molding compound for the 
^kctrmiic-parts closures the above (1) or given in (2), and are obtained - it comes out 

[Embodiment of the Invention] As an epoxy resin of the (A) component used in this invention Although 
it is generally used by the epoxy resin molding compound for the electronic-parts closures and there is 
especially no limitation, for example What carried out epoxidation of the novolak resin of phenols 

^ including a^henn] ^n yplak mold epoxv resin and polyglycidyl ether of o-cresol-form aldeyde novolac, 
and aldehydes, Diglycidyl ether, such as bisphenol A, Bisphenol F, Bisphenol S, and alkylation 
biphenol, The glycidyl amine mold epoxy resin obtained by the reaction of polyamine and 
epichlorohydrin, such as diamino diphenylmethane and isocyanuric acid, the line oxidized and obtained 
by peroxy acids, such as a peracetic acid, in olefin association - there are an aliphatic series epoxy resin, 
an alicycle group epoxy resin, etc., and independent in these - or any number of kinds can be used 

I 0 together and used suitably. Esgecially a biphenyl mold epox y resin is suitab le. 

[0009] It is what works as acmagla genl of an epQX^Lissi nJA2 as a phenolfc compound of the (B) 
component used in this invention. Although there is especially no limit, for example A phenol, cresol, a 
xylenol. Phenols or alpha-naphthol, such as hydroquinone, resorcinol, a catechol, bisphenol A, and 
Bisphenol F, Naphthols, formaldehyde, such as beta-naphthol and dihydroxy naphthalene, An 
acetaldehyde, propionaldehyde, a benzaldehyde. Aldehydes, such as salichlaldehyde Phenol resin which 
has the aralkyl mold phenol resin; dicyclopentadiene frame which has the xylylene frame compounded 
from condensation, or the resin; phenols which are made to carry out copolycondensation and are 
obtained and dimethoxy paraxylene under an acid catalyst; There is naphthol resin which has a xylylene 
frame, mdependent - or two or more kinds may be used together. 

[0010] Moreover, the hardening accelerator which promotes the hardening reaction of an epoxy resin 
and phenol resin can be used if needed. As this hardening accelerator, for example A diazabicyclo 
alkene and its derivatives, such as 1 and 8-diazabicyclo (5, 4, 0) undecene -7, Triethylenediamine, 
benzyl dimethylamine, triethanolamine. The third class amines, such as dimethylamino ethanol and a 
tris (dimethyl aminomethyl) phenol, 2-methylimidazole, 2-phenylimidazole, 2-phenyl-4- 
methylimidazole, Imidazole derivatives, such as 2-heptadecyliniidazole, tributyl phosphine, Organic 
phosphines, such as methyl diphenylphosphine and triphenyl phosphine Tetra-permutation phosphonium 
tetra-permutation borate, such as tetra-phenyl phosphonium tetraphenyl borate. There are 
tetraphenylboron salts, such as 2-ethyl-4-methylimidazole tetraphenyl borate and N-methyl morpholine 
tefrgghenyl borate, etc. 

^[ 001 ip h e metalHc oxide used as a flame retarder in this invention - the molybdenum trioxide of the (C) 
component - and - or it is a tungstic trioxide . Although especially a limit does not have the loadings, 1 
- 20 weight section is desirable to the epoxy resin 100 weight section, and 3 - 15 weight section is still 
more desirable. I f fewer th an 1 wpipht sertinn^ fire retflrHflnry will become inadequate, and if it blends 
mostly rather than 20 weight sections, it will become easy to come to a moldability out of a bad 
influence. 
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[0012] Although there is especially no limit as an inorganic bxilking agent of the (D) component used in 
this invention, single crystal fiber, such as fine particles, such as fiised silica, a crystal silica, an alumina, 
zircon, a calcium silicate, a calcium carbonate, silicon carbide, boron nitride, beryllia, and a zirconia, or 
a bead which conglobated these, potassium titanate, silicon carbide, silicon nitride, and an alumina, one 
or more kinds of glass fibers, etc. can be blended, and can be used, furthermore, as an inorganic bulking 
agent with fire-resistant effectiveness, an aluminum hydroxide, a magnesium hydroxide, zinc borate, etc. 
are raised, and independent in these - or it can also use together and use. In the above-mentioned 
morganic bulking agent, an alumina is desirable firom a viewpoint of high temperature conductivity 
[ fused silica ] fi-om a viewpoint of coefficient-of-linear-expansion reduction. As for a bulking agent 
configuration, it is desirable to make 50% or more spherical from the point of the fluidity at the time of 
shaping and metal mold abrasiveness, and it is desirable. [ of especially spherical fused silica ] 
[0013] The loadings of a minerals bulking agent are 85 - 95 % of the weight to the whole molding 
material, and 89 - 95 % of the weight is especially suitable for them. Shaping is difficuh when [ than 95 
% of the weight ] more [ sufficient fire retardancy will not be acquired if fewer than 85 % of the weight, 
and]. 

[0014] In the epoxy resin molding compound in this invention, metal hydrates, such as a system flame 
retarder in which nitrogen flame retardants, such as a melamine and an isocyanuric acid compound, 

a phosphoric acid compound, etc. are not other than the above-mentioned indispensable 
component, an aluminum hydroxide, and a magnesium hydroxide, etc. can be suitably added as a fire- 
resistant assistant. Flexibilizers, such as coupling agents, such as coloring agents, such as release agents, 
such as a higher fatty acid, a higher-fatty-acid metal salt, an ester system wax, and a pdlyolefine system 
wax, and carbon black, an epoxy silane, an amino silane, an ureido silane, vinylsilane, an alkyl silane, 
organic titanate, and aluminum alcoholate, and silicone powder, etc. can be used if needed as other 
additives. 

[0015] If distributed mixing of the various raw materials can be carried out at homogeneity, no matter 
what technique it may use, it can prepare, but after mixing the raw material of predetermined loadings 
enough by a mixer etc. as general technique and the molding material in this invention carries out 
melting kneading with a roll mill, an extruder, etc., it can mention the approach of cooling and 
pulverizing. 

[0016] Components, such as passive elements, such as active elements, such as a semiconductor chip, a 
transistor, diode, and a thyristor, a capacitor, a resistor, and a coil, can be carried in supporter material, 
such as a leadframe, a tape career [ finishing / wking ], a patchboard, glass, and a silicon wafer, a 
required part can be closed with the molding material for the closures of this invention, and electronic 
parts can be manufactured. TCP which closed the semiconductor chip connected to the tape career by 
the bump with the molding material of this invention as such electronic parts, for example can be 
mentioned. Moreover, the COB module which closed passive elements, such as active elements, such as 
a semiconductor chip connected to wiring formed on a patchboard or glass with wire bonding, flip chip 
bondmg, solder, etc., a transistor, diode, and a thyristor, and/or a capacitor, a resistor, and a coil, with 
the molding material of this invention, a hybrid IC, a multi chip module, etc. can be mentioned. As an 
approach of closing electronic parts, although the low voltage transfer-molding method is the most 
common, the injection fabricating method, compression forming, etc. may be used. 
[0017] 

[Example] Next, although an example explains this invention, the range of this invention is not limited 

to these examples. 

[0018] A raw material is ****(ed) by the combination shown in one to example 3 table 1, and 
preliminary mixing is performed. Then, with a 2 shaft roll with a skin temperature of about 80 degrees 
C, melting kneading was carried out for 10 minutes, it cooled and ground, and the molding material of 
examples 1-3 was produced, a biphenyl skeletal pattern epoxy resm - weight per epoxy equivalent 188 
and the product made from oil-ized shell epoxy with a melting point of 106 degrees C - Epicoat YH- 
4000H - aralkyl mold phenol resin - a hydroxyl equivalent 167 and the Mitsui Toatsu Chemicals make 
of 70 degrees C of softening temperatures - MIREKKUSU XL-225 were used. 
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[0019] 
[Table 1] 
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10.0 
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3.0 
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90 
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[0020] The molding material of the examples 1-4 of a c 
shown in Table 2 like one to example of comparison 4 « 
[Table 2] 
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3.0 
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2.5 
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2.5 
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7.5 


7.5 


7.5 
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90 


90 


81 


84 



[0021] Using the transfer-molding machine, each following trial was performed and the die temperature 
of 180 degrees C, compacting pressure 6.9MPa, and the process condition for setting-time 90 seconds 
estimated the molding material obtained in the example and the example of a comparison. 
(1) The metal mold which fabricates a disk with a degree-of-hardness diameter [ of 100mm ] and a 
thickness of 3mm at the time of heat was used, the molding material was fabricated with the transfer 
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press on 180 degrees C, 6.9MPa, and the conditions for 90 seconds, and it asked for the degree of 
hardness with the Shore hardness tester (D type) at the time of the heat of the mold goods immediately 
after shaping. 

(2) In consideration of a moldabiHty fluidity, hardenability, and a mold-release characteristic, it 
evaluated synthetically. 

(3) The metal mold which fabricates a test piece with a fire-resistant thickness of 1/16 inch was used, the 
molding material was fabricated with the transfer press on 180 degrees C, 6.9MPa, and the conditions 
for 90 seconds, and postcure was carried out at 175 degrees C for 6 hours. Evaluation followed the 
UL94 perpendicular examining method. 

(3) The test piece with a water absorption diameter [ of 50mm ] and a thickness of 5mm was fabricated 
by the predetermined process condition, and postcure was carried out at 175 degrees C for 6 hours. The 
water absorption after making it absorb moisture by RH 85 degrees C of moisture absorption conditions 
and 85% for 168 hours was measured. 

(4) The semiconductor device was closed using solder thermal-resistance each molding material, and the 
semiconductor device of QFP80 pin was produced. After carrying out predetermined time moisture 
absorption on the moisture absorption conditions of RH 85 degrees C / 85%, it processed on the 
conditions for 215 degrees C / 90 seconds with VPS equipment, and the occurrences of a crack were 
measured. 

[0022] The obtained evaluation result is shown in Table 3. 
[Table 3] 
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[0023] The examples 1-3 of this invention are all a non halogen and non antimony, and all examined 
properties, such as a degree of hardness, a moldability, moisture absorption, and solder thermal 
resistance, are excellent at the time of heat. It is fitness although the loadings of V-0 and a flame retarder 
are slightly inferior with V-1 in few examples 3 also about fire retardancy with examples 1 and 2. To it, 
in the examples 2 and 3 of a comparison which do not contain the flame retarder of this invention, it 
does not excel in a degree of hardness, a moldability, and solder thermal resistance at the time of heat, 
but water absorption is also inferior also in respect of high moisture resistance. Moreover, in the 
example 4 of a comparison with which the content of a bulking agent does not fill this invention, solder 
thermal resistance is inferior and fu-e retardancy is not V-1 and best, either. Although the example 1 of a 
comparison is excellent like the example in respect of the property, since a bromine system flame 
retarder and antimony oxide are used, an environmental problem action is inadequate. 
[0024] 

[Effect of the Invention] Since it excels in a moldability and dependability and a bromine system flame 
retarder and antimony oxide are not included by this invention, the environment-fiiendly fire-resistant 
epoxy resin molding compound for the electronic-parts closures is obtained. Furthermore, since effect 
can obtain few electronic parts by the envu^onment by closing a component using this molding material 
at the time of the disposal after dependability, fire-resistant *♦**, and use, that industrial value is size. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) an epoxy resin, the (B) phenolic compound, and the (C) molybdenum trioxide ~ and — or 
tfie epoxy resin molding compound for electronic-parts closure to which it is the molding material which 
uses a timgstic trioxide and the (D) inorganic bulking agent as an indispensable component, and the 
content of the (D) component is characterized by being 85 - 95 % of the weight to the whole molding 
material. 

[Claim 2] (D) The epoxy resin molding compound for electronic-parts closure according to claim 1 to 
which the content of the inorganic bulking agent of a component is characterized by being 89 - 95 % of 
the weight to the whole molding material. 

[Claim 3] Electronic parts which close a component by the epoxy resin molding compound for 
electronic-parts closure according to claim 1 or 2, and are obtained. 



[Translation done.] 
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